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ABSTRACT 
The Mozart effect is an increase in spatial reasoning scores detected immediately after listening 
to the first movement of a Mozart piano sonata. Rauscher and Shaw (1998) suggested that 
failure to produce a Mozart effect could arise from carryover effects of a spatial reasoning 
pretest which may interfere with the effect of listening to Mozart. They cited an unpublished 
study in which a verbal distractor was inserted between the pretest and listening condition, and 
the manipulation produced the recovery of a Mozart effect. This experiment attempted to 
confirm the unpublished study. 206 college students were exposed to one of three sequences, 
pretest-Verbal distractor material-Mozart, pretest-Mozart-Verbal distractor material, and pretest-
Verbal distractor material. An immediate posttest indicated no significant difference on solution 
of paper folding and cutting items among the three groups. The results do not support Rauscher 
and Shaw (1998). Our negative results are consistent with prior failures in other laboratories to 
produce a Mozart effect. 
 
  
Rauscher, Shaw, and Ky (1993) reported that 36 undergraduates increased 
their mean spatial reasoning scores the equivalent of 8 to 9 IQ 
points on portions of the Stanford-Binet Intelligence Scale-Fourth Edition 
(Thorndike, Hagen, & Sattler, 1986) after listening to the first movement of 
Mozart's Sonata for Two Pianos in D Major, K.448 (hereafter labeled the 
"Mozart effect"), The Mozart effect was temporary, reportedly disappearing 
within 10 to 15 minutes, Rauscher, Shaw, and Ky (1995) reported a replication 
of the Mozart effect, using elaborations of the Stanford-Binet Paper 
Folding and Cutting task as the dependent measure. 
 
Several researchers have not produced the Mozart effect, despite using 
a variety of procedures and dependent measures (Carstens, Huskins, & 
Hounshell, 1995; Kenealy & Monsef, 1994; Newman, Rosenbach, Burns, 
Latimer, Matocha, & Vogt, 1995; Steele, Ball, & Runk, 1997; Steele, Bass, & 
Crook, in press; Stough, Kerkin, Bates, & Mangan, 1994), including spatial 
reasoning tasks from the Stanford-Binet IQ measure (Kenealy & Monsef, 
1994; Weeks, 1996). Rauscher and Shaw (1998) have provided an explanation 
for some of these failures, They caution researchers about two issues. 
First, they direct researchers to use the correct dependent measure. This 
measure must combine both a spatial task and involve a series of transformations 
over time. According to Rauscher and Shaw, listening to Mozart 
should not improve performance on measures like the Raven Progressive Matrices 
(Raven, 1986) or the Backwards Digit Span task because the tasks do 
not combine spatial imagery and the temporal ordering of spatial components. 
They describe two tasks as meeting their requirements, the Paper 
Folding and Cutting task from the Stanford-Binet IQ measure and maze 
learning. 
 
Also, Rauscher and Shaw (1998) warn researchers about single session 
within-subject pretest-posttest designs. They suggest that effects of the pretest 
may continue during the treatment phase, i.e., listening to the Mozart 
sonata, and this carryover may block the enhancement of spatial reasoning 
after listening to Mozart and produce no performance improvement during 
the posttest. In support of this conjecture, they cite an unpublished study by 
Nguyen, Shaw, and Tran (1996). Nguyen, et al. reported finding no significant 
differences between groups exposed to Mozart or silence until a verbal 
distractor task was inserted between the pretest and the listening treatment, 
at which point significant differences between the mean performances of the 
groups emerged. As the Nguyen, et al. (1996) study is unpublished, it is not 
known whether appropriate control conditions were used. 
 
It was the purpose of the study reported here to investigate whether the 
insertion of a verbal distractor between a spatial reasoning pretest and presentation 
of the Mozart D Major sonata would produce the emergence of a 
Mozart effect. Our dependent measure consisted wholly of the Paper Folding 
and Cutting items from the Stanford-Binet Intelligence Scale-Fourth Edition 
(Thorndike, et al., 1986) to meet the dependent measure requirements 
of Rauscher and Shaw. This study used three treatment conditions. The Verbal- 
Mozart condition comprised the sequence of a pretest, followed by a 
verbal distractor, which was then followed by a portion of a Mozart sonata, 
and, finally, the sonata was followed immediately by the posttest. This condition 
replicated the sequence of Nguyen, et al, (1996) that should result in 
performance enhancement on the posttest. The Mozart-Verbal condition 
was comprised by the sequence of the pretest, followed by the Mozart sonata, 
the verbal distractor, and finally the posttest. This treatment sequence 
reversed the order of the Mozart sonata and the verbal distractor. There 
should be no performance enhancement on the posttest for several reasons 
according to the Rauscher and Shaw (1998) analysis. The effects of solving 
the Paper Folding and Cutting items in the pretest should carry over and interfere 
with the hypothesized effect of hearing the Mozart sonata and, further, 
whatever enhancement effect occurred from listening to Mozart should 
be further reduced both by the combination of passage of time and listening 
to the verbal distractor material. A second control condition was the Verbal 
condition, which comprised a pretest, verbal distractor, posttest sequence. 
The purpose of this condition was to assess whether listening to the Mozart 
sonata produced any enhancement of performance, independent of the presentation 
sequence. 
 
 
METHOD 
 
Participants 
Students (133 women and 73 men) from introductory psychology classes 
participated for course credit. 
 
Apparatus 
The Mozart sonata was that used in previous studies by Rauscher, et al. 
(1993, 1995), the first movement of the Sonata for Two Pianos in D Major 
(K.448), performed by M. Perahia and R. Lupu. The verbal distractor was 
the audio comedy performance Class Clown, by George Carlin. The Mozart 
sonata was 8 min., 24 sec. in duration; the Carlin performance was 16 min., 
5 sec. in duration. Audiotapes were created of these selections and were 
played on a Sony CFD-545 audio unit during the study. 
 
The Paper Folding and Cutting items were taken from the Stanford-Binet 
Intelligence Scale-Fourth Edition (Thorndike, et al., 1986). This task 
contains two practice and 18 test items in a graded series. The series of 18 
test items were assigned in alternating fashion to create two groups of nine 
items. Each item was copied onto a 21.5- by 28-cm transparency for use 
with an overhead projector. 
 
Procedure 
Sessions were conducted in the early evening when the building was 
quiet. Participants were run in groups of 15 to 20 students per session which 
allowed assurance that the visibility of each projected item was equal for all 
participants. Participants were informed that they would be participating in 
a "puzzle experiment." The two sample Paper Folding and Cutting items 
from the Stanford-Binet IQ measure were used to explain the task. The first 
sample item was projected by overhead onto a white 3.5-m by 3.5-m screen. 
The experimenter explained the task using instructions slightly modified and 
abbreviated from the instructions provided by the Stanford-Binet measure. 
The second sample item from the Stanford-Binet measure was presented and 
instructions presented in a similar fashion. Following the opportunity to ask 
questions, answer sheets were provided and nine test items were projected 
for up to 1 minute each, with a 5-sec. warning at the end of the I-min. period. 
Following exposure to the scheduled stimulus condition (Verbal-Mozart, 
Mozart-Verbal, or Verbal), participants were immediately tested on a 
new set of nine items. The two sets of Paper Folding and Cutting items 
were used in counterbalanced order across sessions and groups. The distribution 
of men and women was counterbalanced across groups. 
 
 
RESULTS 
 
Table 1 shows mean number of items answered correctly by each group 
for the pretest and posttest portions of the session. The groups did not significantly 
differ in performance on the pretest (F2.203 = 1.08, ns). There was an 
over-all improvement by the groups on the second test (F1.205 = 24.12, P < 
.001). Post hoc tests indicated that the improvement was statistically significant 
for the Verbal-Mozart group (t66 =3.26, p= .002) and for the Verbal 
group (t68=3.81, p<.001) but not for the Mozart-Verbal group (t69 =l.62, 
ns). 
 
 
 
 
There was no significant effect for the treatment on posttest performance 
(F2 .203 = 1.45, ns) or on the interaction between treatment and the repeated 
trials (F2.203 = 1.05, ns). To assess whether there was a more subtle effect 
of the treatment at the individual level, amount of improvement relative to 
pretest score was analyzed with analysis of covariance. No significant difference 
for treatment was found (F2.202 = 1.32, ns). 
 
 
DISCUSSION 
 
Our results did not confirm the results of the unpublished study cited 
by Rauscher and Shaw (1998). Our results did not produce a Mozart effect, 
despite the use of the same Mozart performance used by Rauscher, et al. 
(1993, 1995) and the same measure used in Rauscher, et al. (1993), the Paper 
Folding and Cutting task from the Stanford-Binet Intelligence Measure. 
This result suggests that Rauscher and Shaw's explanation of why other studies 
have not produced a Mozart effect is incomplete. The results here also 
add to the list of oonconfirmations of Rauscher, et al. (1993, 1995). 
Rauscher and Shaw (1998) cite the work of Rideout and colleagues 
(Rideout, Dougherty, & Wernert, 1998; Rideout & Laubach, 1996; Rideout 
& Taylor, 1997) as producing the Mozart effect. Steele, et al. (1997), however, 
has pointed out a procedural problem common to all the Rideout studies. 
The procedure in those experiments contrasts the effects of listening to 
a Mozart sonata against listening to a progressive relaxation tape. The finding 
of a difference in performance between those two conditions could reflect 
a lowering of arousal in the progressive relaxation condition instead of 
an enhancement of cognitive ability by listening to the Mozart sonata. Olmstead, 
Shannon, Kirby, and Steele (1997) have obtained mood measures consistent 
with this suggestion in a procedure similar to that used by Rideout. 
Nantais (1997) has suggested also that mood or arousal mediates the production 
of differences between music and control groups. One suggestion for 
research is to include mood measures as a standard practice to examine the 
extent to which mood or arousal changes are operative in these experiments. 
 
The recent study by Rideout, et al. (1998) illustrates a problem confronting 
investigators. Rideout, et al. added a second music condition, a performance 
by Yanni (Acroyali/Standing in Motion) and proposed that the 
work should produce an increase in spatial reasoning scores also, based on 
their judgement of musical similarity of the Mozart and Yanni selections. 
Rideout, et al. found that the improvement in spatial reasoning scores produced 
by listening to Yanni was greater than listening to Mozart, relative to 
the relaxation condition. Although Rideout, et al. had a rationale for their 
choice, it is not clear whether listening to Yanni should (or should nor) produce 
an increase in spatial reasoning scores according to the Rauscher and 
Shaw hypothesis because the discoverers of the Mozart effect have not yet 
set public definitions for categorizing specific musical selections. 
 
The results of Nantais (1997) and Wilson and Brown (1997) illustrate 
another design issue related to the lack of objective rules for classification of 
specific selections. Nantais reported that listening to music either by Mozart 
or by Schubert produced an increase in performance relative to a control 
condition of silence; however, the advantage of listening to Mozart disappeared 
when the control condition was a narrated story. Wilson and Brown 
(1997) reported that their musical control condition, which they described 
as "repetitive and lacking in complexity," produced improved performance, 
contrary to Rauscher, et at. (1995). The Mozart effect is a relative difference 
in performance, and both results suggest there must be a theoretical rationale 
for the choice of control group also. 
 
The popular excitement about the Mozart effect rests on the inference 
that it is an easy home remedy to improve intellectual skills. Rauscher, Shaw, 
Levine, Ky, and Wright (1994) contributed to this excitement by linking the 
Mozart effect with the production of long-term cognitive enhancement 
through music education. The results reviewed here suggest that such a linkage 
is premature and that the basis of the Mozart effect is still unclear. 
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